Regulation of ovarian steroidogenesis. The disparity between 125I-labelled choriogonadotropin binding cyclic adenosine 3',5'-monophosphate formation and progesterone synthesis in the rat ovary.
The binding of 125I-labelled human choriogonadotropin, formation of cyclic adenosine 3',5'-monophosphate (cyclic AMP), and synthesis of progesterone were examined in ovarian cells from immature rats. Collagenase dispersed ovarian cells were found to respond specifically to lutropin-like activity. The equilibrium dissociation constant (Kd) for the binding of 125I-for the binding of 125I-labelled choriogonadotropin was 1.7-10(-10) M. Progesterone synthesis was increased at least 40-fold and cyclic AMP formation 10-fold in response to maximum hormonal stimulation. The concentration of choriogonadotropin which stimulated progesterone synthesis maximally in Eagle's minimum essential medium--0.1% gelatin (2 ng/ml), resulted in minimal (less than 30% of maximum) increases in cyclic AMP accumulation and hormone binding. Similarly, binding of choriogonadotropin was not saturated at a hormone concentration (50 ng/ml) that stimulated maximal cyclic AMP formation. These results are consistent with the existence of receptor reserve in the ovarian cell. A marked shift in the dose vs. response relationship for progesterone synthesis occurred when fetal calf serum was used to supplement Eagle's minimum essential medium, however. Under these experimental conditions, progesterone synthesis reached a maximum at a hormone concentration of the same order of magnitude as did cyclic AMP formation. It is concluded that the degree of spare receptor effect observed may depend not only on an absolute amount of excess receptor, but also on the readiness of the system to respond in a given fashion.